sufficiently heavy inoculum of strain 26RP66 so that after 3 to 4 hours the culture reaches an optical density of 0.16 to 0.18 on measurement in the Coleman Jr. spectrophotometer at a wavelength of 650 m/~ using a cuvette measuring 19 X 105 ram. Enough phage lysate of strain 26RP66 is added to the culture so that lysis occurs within 1 hour. Following lysis the lysate is immediately chilled in an ice bath, brought to 0.5 saturation with ammonium sulfate, and stored for 3 days at 4°C. The fine precipitate is then collected by centrifugation for 30 minutes in the Spinco centrifuge at 10,000 g.r.x¢, with the 20S head. This material is taken up in cold saline, the insoluble portion removed by centrifugation, and the supernatant reprecipitated at 0.5 saturation with ammonium sulfate. This precipitate is collected by suction filtration through a filter bed of potato starch. The starch layer is removed and the precipitate redissolved by rinsing several times with cold saline. This material is dialyzed for 18 hours against 20 volumes of saline buffered between pH 7 and 7.4. Bacteriophage and much other contaminating material are removed by two cycles of ultracentrifugation for 2 hours at 30,000 ~.r.M. in the Spinco centrifuge with the 40S head. The supernatant of the second centrifugation, clear and almost colorless, contains the lysin, and represents a hundredfold concentration of the crude lysate. The lysin may be stored in the lyophilized state. Prior to use it must be activated with neutralized thioglycolic acid (2) .
Preparation of the Streptomyces albus Enzyme.--This material, kindly supplied by Dr. M.
McCarty, was prepared by methods previously described (4) .
Pret~aration of Cell Wall
Carbohydrate.--The carbohydrate was prepared from cell walls by both the S. a/bus enzyme and the phage-associated lysin. Aliquots of the same lot of cell wails were extracted separately by each enzyme so that a direct comparison could be made of the carbohydrates prepared by the two methods.
Digestion with the S. a/bus enzyme was by the method previously described (13) . Lysis of cell walls with phage-associated lysin was carried out in saline, buffered with phosphate at pH 7. To this mixture one-tenth volume of a neutralized 2 per cent thioglycolic acid solution and a few drops of chloroform were added. It was incubated for 12 hours at 37°C.
The carbohydrate was isolated from both enzyme digests of the cell walls by the same method (13) . The preparations were then treated with Dowex 8 2 X 10, 200 to 400 mesh, medium porosity anion exchange resin, and Dowex s 50 X 8, 200 to 400 mesh, medium porosity cation exchange resin, as suggested by McCarty (14) .
Ana/ytica/Methods.--Methylpentose was determined by the method of Dische and Shettles (15) . Quantitative hexosamine determinations were done by a modification of the Elson and Morgan procedure (16) . In this method hydrolysis is carried out at 100°C. for 4 hours. While this period of hydrolysis has proved satisfactory for the analysis of Group A carbohydrate, it was found that hydrolysis for 12 hours was required to give a reliable estimate of giucosamine in Group C carbohydrate. Total nitrogen was determined by the procedure of Koch and McMeekin (17) .
Ele~trophoretic Methods.--Electrophoretic separation of the carbohydrates was performed by the method described by Kunkel (18) , modified in most instances, however, by using polyvinyl chloride for the supporting medium (19) . Sodium borate buffer,/~ = I, pH 9, and glycine buffer, # -~ I, pH 9 were used (20) . The potential gradient was 8.9 volts/cm., and the temperature 4°C. The duration of electrophoresis was 24 hours for Group A carbohydrate and 36 hours for Group C carbohydrate. The block was cut into centimeter sections and each fraction eluted with 2 cc. of 0.05 N HCI in saline. The distribution of carbohydrate in the fractions was determined both serologically and by chemical analysis for rhamnose.
Separation of the protein fraction obtained by phage lysin digestion of the cell walls was carried out on a starch supporting medium, with a potential gradient of 8.9 volts/cm., at 4°C. for 24 hours. The glycine buffer employed for the carbohydrate analysis was used. The centia Dow Chemical Company, Midland, Michigan. meter sections of the block were eluted with 2 cc. of saline and protein assayed by a modified Folin procedure (21) . The distribution of M protein was established serologically.
Ultracentrifugal Methods.--The Spinco model E machine was used for analytical ultracentrifugation. The carbohydrates were dissolved in distilled water at a concentration of 5 rag. per ml., centrifuged at 52,640 R.P.M. and a temperature of 20°C., and the schlieren patterns were analyzed by methods described by Trautman (22) .
Prezipitin Analysis.---Quantitative precipitin tests on the carbohydrate preparations were done by a spectrophotometric procedure in which the antibody content of redissolved precipitate is determined by measurement of the optical density at 287 m# in the Beckman quartz spectrophotometer (13) .
EXPEI~ rM~NTAL
Production and Purification of Lysin.--While almost all fresh phage lysates of Group C hemolytic streptococci contain the phage-associated lysin, the production appears to be enhanced under certain conditions. The highest yield of lysin with a given streptococcal strain is obtained when a culture in the logarithmic phase of growth is seeded with sufficient phage so that lysis occurs within 1 hour. The lysates of different Group C strains show considerable variation in lytic activity, and a strain was selected for production which gives a good yield of lysin.
Purification of the lysin from the lysate is complicated by the presence of intracellular material released by lysis, since much of this protein also precipitates out with ammonium sulfate. However, additional contamination of the lysin with constituents of the medium is avoided by preparing the lysates in a dialysate broth which does not yield precipitates with ammonium sulfate. The precipitate of lysin obtained at 0.5 saturation with ammonium sulfate is further purified with the removal of bacteriophage and much contaminating material by ultracentrifugation.
In Table I are recorded the results of ultracentri/ugation of several lots of lysin. The supernatant fluid of the first centrifugation was recentri/uged, and the phage titer and lytic activity of both supernatants compared with the initial material. As indicated in Table I , the two cycles of centrifugation resulted in a 5 log decrease in bacteriophage in each experiment, but in two cases this was associated with only a twofold decrease in lytic activity. This clearly indicates that a lysin preparation retains lyric activity following the removal of bacteriophage.
Lysis of Cell Walls.--When a suspension of cell walls of hemolytic streptococci is mixed with reduced lysin, a reduction in the optical density of the mixture indicates lysis of cell walls has occurred (1). The cell wails of strain T12, for example, are readily lysed with a rapid decrease in the optical density until the residual turbidity is about 10 per cent of the initial value. This represents insoluble material which may be either fragments of cell wall or intracellular material which was not removed from the cell walls because of insufficient washing. There is considerable variability in the lyric susceptibility of cell walls from various streptococcal strains, and in general the strains of Group A streptococci are much more susceptible to lysis than Group C strains. However, under optimal conditions and with the addition of sufficient lysin the turbidity experiments indicate most of the cell wall is lysed, and this has been confirmed by serological and chemical analysis.
A suspension of streptococcal cell walls was mixed with sufficient lysin to ensure maximum lysis in 12 hours at 37°C. The residue in the digestion mixture was collected by centrffugarion, a sample saved for a rhamnose determination, and the remainder was treated with the S. a/bur enzyme. Group precipirin tests with absorbed rabbit antisera were performed on the supernatant fluid obtained with the lysin and the S. a/bus enzyme digest of the residue. Both were tested for the presence of rhamnose. The lyric activity is expressed as the recr >rocal of the lysin dilution which cleared a standard culture of strain T12/36 in 1 hour at 37 ° C. Centrifugation was carried out in a Spinco centrifuge with a 40S head, at 30,000 R.P.M. for 2 hours.
In Table II are recorded the group precipitin reactions and rhamnose values on the supernatant fluids and the residues from centrifuged lysin digests for several cell wall preparations. The supernatants give a particularly strong group precipitin reaction, while the residues give a weak reaction. Since all of the cell wall rhamnose is located in the C substance (4), the percentage of the total rhamnose which is in solution is an accurate estimate of the dissolved carbohydrate. The rhamnose values indicate that almost all the carbohydrate of both Groups A and C streptococci is released from the cell wall by the phage lysin.
The supernatant fluids for the two Group A strains listed in Table II gave a strong type-specific precipitin reaction with homologous antisera, although weak cross-reactions occurred with a few heterologous antisera. This suggests that the type-specific M protein is also liberated from the cell wall by the lysin. However, since no quantitative method for releasing M protein from the cell wall is known, it is difficult to estimate either serologically or chemically the percentage of the total cell wall M protein recovered in the supernatant fluids.
Cell Wall Carbohydrate.--While the carbohydrate chemically isolated from the lysin digests of cell walls gave a group-specific precipitin reaction, other criteria were employed to demonstrate that the released carbohydrate was streptococcal C substance. The characteristics of this antigen have been defined in experiments which employed the carbohydrate extracted by the S. albus enzyme (4, 23, 13) . Therefore the carbohydrate chemically isolated from cell walls digested with phage-associated lysin has been compared with that obtained from standard S. albus enzyme digests by several different analytical and immunological procedures. Hereafter, for convenience, the carbohydrates are referred to by the following symbols: carbohydrate S.E. indicates the material purified from cell walls digested with the S. albus enzyme, and carbohydrate P.L. refers to that obtained with phage-associated lysin. The cell wall suspensions, following digestion by the lysin, were centrifuged. The supernatants and the sedimented residues, after digestion with the S. albus enzyme, were tested with streptococcal grouping antisera. The precipitin reaction was graded 4-to 4+.
Chemical Analysis of the Carbokydrate.--Rhamnose and glucosamine have been identified as the principal sugars in the hemolytic streptococcal cell wall carbohydrate (4) . While the ratio of rhamnose to glucosamine approaches 2 in the case of Group A carbohydrate, some strain variation exists in the percentages of rhamnose and hexosamine. Therefore, for the purpose of comparison, both carbohydrates S.E. and P.L. were isolated from the same lot of cell walls. The chemical data on preparations from two Group A strains and two Group C strains are given in Table III . Although the carbohydrates P.L. of both Groups A and C have somewhat higher nitrogen values than carbohydrates S.E., the rhamnose and glucosamine values are similar with ratios approximately 2 for Group A and close to one for Group C. In spite of the higher nitrogen values of the P.L. preparations, which may be due to protein impurities, the chemical composition of carbohydrates S.E. and P.L. are similar.
Zone Eleetrophoresis of the Carbohydrate.--A further comparison of the two carbohydrate preparations was obtained by zone electrophoresis. The separation of Group A carbohydrate in a typical experiment is given in Figs. 1 and 2 . In both figures are recorded the results of the simultaneous electrophoresis of carbohydrates S.E. and P.L. in borate buffer. Fig. 1 demonstrates the distribution of the carbohydrates as determined by analysis of the fractions for rhamnose. Both preparations migrated slowly to the cathode. The serological reactivity of the fractions when tested with rabbit grouping antisera is shown in Fig. 2 , and a comparison of Figs. 1 and 2 shows that the reactivity of the fractions with homologous antisera parallels the rhamnose value. Of some interest, however, is the separation of Group A carbohydrate into immunologi- The letters S.E. refer to carbohydrate prepared with the S. albus enzyme, and the letters P.L. refer to the carbohydrate prepared with the phage-associated lysin.
cally heterogeneous fractions. The carbohydrate which migrated most rapidly toward the cathode reacts with both Group A and Group A variant antistreptococcal sera (23) . The material distributed nearest the origin, on the other hand, reacts only with the Group A antistreptococcal serum. The carbohydrates released from the cell wall with both enzymes showed this immunologic heterogeneity.
In Figs. 3 and 4 are recorded similar data obtained by the simultaneous electrophoretic separation of Group C carbohydrates S.E. and P.L. These materials migrate to the anode under the same conditions in which the Group A carbohydrate migrates to the cathode. Carbohydrate S.E. migrates somewhat more rapidly than carbohydrate P.L., however, both preparations have been separated into immunologically heterogeneous fractions. The carbohydrate which remains near the origin reacts with both Group C and Group A variant antistreptococcal sera, while the material which migrates to the anode reacts only with homologous antiserum. Quantitative Precipitin Analysis.--Additional information concerning the serological reactivity of carbohydrates S.E. and P.L. was obtained by quantitative precipifin analysis. In Fig. 6 , the results with Group A carbohydrates * The author gratefully acknowledges the assistance of Dr. E. Franklin who performed these analyses.
S.E. and P.L. and Group A antiserum are presented. This shows that both preparations precipitate the same amount of antibody in the range of antibody excess, while in the regions of maximum precipitation and antigen excess a somewhat greater amount of antibody is precipitated by the carbohydrate S.E. This is probably referable to the fact that the Group A antiserum used in these tests contains a slight trace of antibody to the variant carbohydrate, 50~ : ~ CH0 5.E.
=8
. FIG. 4 . Serological reactivity of the electrophoretic fractions of Group C carbohydrate. The highest dilutions which gave a precipitin reaction with grouping antisera are recorded. and the S. albus enzyme preparation gives a stronger cross-reaction with variant antiserum than the carbohydrate P.L.
Quantitative precipitin experiments with Group C carbohydrates S.E. and P.L. and Group C antiserum are shown in Fig. 7 . Both preparations precipitate approximately the same amount of antibody, but again it is to be noted that carbohydrate S.E. precipitates a slightly greater amount of antibody in the region of antigen excess than carbohydrate P.L. As in the case of Group A, this result is probably referable to the fact that Group C antiserum contains a slight trace of Group A variant antibody, and the Group C carbohydrate Fro. 6. Quantitative precipitin analysis of the carbohydrates S.E. and P.L. of Group A hemolytic streptococci with homologous antiserum.
S.E. gives a somewhat stronger cross-reaction with variant antiserum than carbohydrate P.L.
Phage Inactivatio~, by Carbohydrate.--A further comparison of Group C carbohydrate prepared by the two methods was made possible by the fact that the carbohydrate of Group C streptococci specifically inactivates Group C bacteriophage (1).
For phage inactivation experiments 2.0 mg. of carbohydrates S.E. and P.L. were dissolved in tubes containing 0.9 ml. of dialysate broth. A control tube contained broth without carbohydrate. To each tube 0.1 nil. of a C1 phage suspension was added. The mixtures were incubated at 37°C. and sampled at zero time and 10 minute intervals. The surviving phage in the samples were counted by the soft agar layer technique. I n Fig. 8 the results of incubating C1 phage with the two carbohydrate preparations are seen. Both materials inactivated the phage, but the rate of inactivation was greater with the carbohydrate S.E. However, since these kinetic studies do not necessarily reflect the phage-combining capacity of the carbohydrates, inactivation experiments were performed in which varying concentrations of phage were incubated with a constant amount of carbohydrate.
One-tenth ml. of various decreasing phage dilutions was added to three series of tubes. To the first series was added 0.2 rag. carbohydrate S.E. in 0.9 ml. of dialysate broth, and to the second series 0.2 rag. carbohydrate P.L. in 0.9 ml. of dialysate broth. Dialysate broth was added to the third series which served as the control. Each tube, after the addition of the broth, was incubated for exactly 30 minutes at 37°C., and the surviving phage counted.
The results of this type of experiment are shown in Fig. 9 a. A comparison of the two carbohydrates from these data is facilitated by estimating the phage o--oCH0 5.E. concentrations which are 50 per cent inactivated by both preparations. Under the conditions of the present experiment 50 per cent of 109.2 phage per ml. were inactivated by carbohydrate S.E., while carbohydrate P.L. inactivated 50 per cent of the phage at the somewhat lower concentration of 108.8 per ml. Thus the carbohydrate S.E. inactivated 2~ times the number of phage as were inactivated by the carbohydrate P.L. In the per cent inactivation experiment recorded in Fig. 9 b, the concentration of the carbohydrate P.L. was increased 21~ times to 0.5 mg. per ml., while the concentration of carbohydrate S.E. was unchanged at 0.2 rag. per ml. Under these conditions the per cent inactivation curves for both carbohydrates are almost superimposed. While these data suggest that a somewhat greater number of phage are inactivated by Group C carbohydrate S. E. than by carbohydrate P. L., it should be emphasized that both enzyme preparations specifically inactivate group C bacteriophage.
The foregoing data on chemical composition, physical chemical properties, immunological reactivity, and phage inactivation, indicate that streptococcal carbohydrate prepared by the S. albus enzyme is similar to the carbohydrate prepared by the phage-associated lysin.
Identification of M Protein.--M protein was recovered from the lysin digests of Group A cell walls by the following procedure.
The streptococci of strain $43/137 from 21 liters of Todd-Hewitt broth were collected in the Sharpies centrifuge. This strain was Group A Type 6 and was known to have a high titer of M content after recent passage through mice. The cell walls were isolated and then lysed with phage-associated lysin. The digest was centrifuged, the insoluble material discarded, and the supematant was brought to 0.6 saturation with ammonium sulfate, a procedure also employed by Lancefield and Perlmann (3) for the isolation of M antigen of Type 1 streptococci. The precipitate which contains very little of the group carbohydrate was collected by centrlfugation, taken up in saline, and the insoluble material removed by centrifugation. The supernatant was repredpitated at 0.6 saturation with ammonium sulfate, and the precipitate collected on a filter cel pad and washed from the pad with saline. The insoluble material was removed from this protein solution by centrffugation, and the supematant was concentrated in the cold to 2 cc. in a collodion bag (Schleicher and Schuell Co.) under vacuum and at the same time dialyzed against glycine buffer. Electrophoretic separation of the concentrate was carried out on a starch medium in glycine buffer.
The crude lysin digest of the Type 6 cell wails gave a strongly positive type-specific precipitin reaction with homologous absorbed anti-serum and weakly positive cross-reactions with several absorbed heterologous antisera. The protein which was precipitated at 0.6 saturation with ammonium sulfate, however, gave a reaction with Type 6 antiserum and no cross-reactions with the heterologous antisera. No M protein could be detected in the protein which was precipitated above 0.6 saturation.
The distribution of protein following zone electrophoresis of the M preparation is illustrated in Fig. 10 . The Folin reaction on the fractions indicates that a major protein peak travelled slowly to the cathode. Only those fractions within this peak gave a type-specific precipitin reaction with absorbed homologous rabbit antiserum. The fraction located 4 cm. to the left of the origin, when diluted 1: 40, still gave a type-specific precipitin reaction. In other experiments for which a more potent type-specific antiserum was available, a 1 : 100 dilution of this fraction gave a type-specific precipitin reaction. It should be emphasized that this protein retained serological activity following boiling with HCI at pH 2, but this was lost after brief exposure to 10 #g. of trypsin per ml. These two properties are characteristic of the M antigen (3). Fig. 10 also demonstrates that the bulk of the serologically detectable carbohydrate remaining in the M protein preparation following electrophoresis was located between the origin and the anode. The fractions of this region contained rhamnose and gave a strong group-specific precipitin reaction with Group A antiserum. The movement of free carbohydrate here is quite different from that in the experiments depicted in Figs. 1 and 2 , since glycine buffer Fzo. 11. Electrophoretic distribution of streptococcal Group A carbohydrate prepared from strain $43/100 with phage-associated lysin. The procedure was carried out on a potato starch supporting medium, with glycine buffer/~ == 0.1, pH 9, temperature 4°C., for 24 hours at 400 volts. Rhamnose and the Folin reaction were determined on 0.2 cc. samples of the einates. rather than borate buffer was employed. This is illustrated in Fig. 11 which shows the distribution of Group A carbohydrate P.L. following electrophoresis in glycine buffer under conditions otherwise identical with those employed when borate buffer was used. Carbohydrate was detected serologically and chemically by analysis for rhamnose. The broad asymmetrical peak of carbohydrate was located 12 cm. from the origin toward the anode, and no significant carbohydrate was detected between the origin and the cathode.
While the fractions of the major protein peak of the M preparation illustrated in Fig. I0 reacted only slightly with Group A antiserum, analysis revealed that this material contained appreciable rhamnose and glucosamine in the usual proportion of Group A carbohydrate. These facts suggest that C substance, which is bound to protein, migrates to the cathode and the serological reactivity is masked by the protein. Various procedures were utilized, therefore, in an attempt to separate the carbohydrate from the protein. In  Table IV are recorded the precipitin reactions of the fractions following treatment with proteolytic enzymes and boiling at pH 2. After either type of treatment group-specific carbohydrate becomes readily detectable serologically in those fractions containing rhamnose and glucosamine. However, it shouId be noted that only 2 per cent of the total cell wall carbohydrate extracted by phage-associated lysin is bound to protein.
Group A Precitzitin Tests on glectrophorelic Fractions after Treatr, t~¢ with Enzymes and HCI

Treatment of fraction
From these preliminary experiments it is clear that the M protein preparations, although surprisingly homogeneous on electrophoresis, are, nevertheless, mixtures containing some group-specific carbohydrate as well as proteins other than M antigen.
DISCUSSION
Phage-associated lysins have been described in the lysates of several different bacteria. In the case of hemolytic streptococci this lysin acts on intact organisms as well as the isolated cell walls, and the reaction is not dependent upon the presence of the phage particle. Little is known, however, of the lytic mechanisms of these lysins. Since a knowledge of the split products is important for an understanding of the lytic process, this paper has described the mate-rial released from the streptococcal cell wall. Hemolytic streptococci are particulafly useful for such a study since previous work has identified several cell wall antigens, including the group-specific carbohydrate (4) and the M protein (24) . In the experiments reported here, both of these antigens were isolated from the cell wall digests obtained with phage-associated lysin. The observations on the M protein are preliminary, but the carbohydrate was shown to be chemically and immunologically similar to the material isolated with S. a/bus enzyme. The analytical values for the carbohydrate obtained by both enzymes are essentially in agreement with the findings of McCarty (4) for the chemical composition of group-specific carbohydrate. It is of some interest that a nearly identical carbohydrate can be extracted from the cell wall by two entirely different enzymes. Although cell wall fractions following digestion with phage-associated lysins for other bacterial systems have not been extensively studied, non-dialyzable reducing sugar appeared following lysis of B. megatherium cell walls (8) .
Hemolytic streptococci are not affected by lysozyme, but the action of this enzyme on certain other bacteria has similarities to lysis of streptococci by phage-associated lysin. It is clear that the substrate for both enzymes is the bacterial cell wall. Incubation of the cell walls of Micrococcus lysodeiklicus, Sardna lutea, and Bacillus megatkerium with lysozyme results in complete dissolution and the release of complex dialyzable and nondialyzable substances (25) . The latter material comprises 50 to 70 per cent of the cell wall and on ultracentrifugal analysis has a value from 1.15S~0 to 1£S,0. Split products with similar values were reported here following lysis of streptococcal cell walls with S. a/bus enzyme and phage-associated lysin. The dialyzable component resulting from lysozymic action appears to be a disaccharide complex of two different amino sugars (26) . While a small amount of dialyzable carbohydrate has been detected following the lysis of streptococcal cell walls, this material has the serological reactivity of streptococcal group carbohydrate (27) .
Several lines of evidence indicate that the phage-associated lysin, as produced within infected bacteria, may be responsible for subsequent lysis of the culture. Certainly the description of these enzymes for several different bacteria suggests a general phenomenon. In instances in which the process has been carefully investigated, the lysin has not been detected within the cell prior to phage infection. However, after a virulent infection, and during the latent period up to the time of lysis, an increasing amount of lysin accumulates within the cell (8) . Finally, it has been shown that lysis of isolated Group C cell walls by purified lysin and lysis of a Group C streptococcal culture following a virulent infection are accompanied by release of cell wall carbohydrate which retains serologic reactivity (1) . Such a similarity of split products suggests a common lytic process.
Of particular interest is the electrophoretic separation of a protein fraction, released from the cell walls of Type 6 streptococci by phage-associated lysin, which reacts with type-specific antiserum. In view of the few purification procedures employed, this preparation, while remarkably homogeneous in the electrophoretic pattern, may contain proteins other than the M antigen. Some group-specific carbohydrate remained in the preparation which appeared to be bound to protein.
Two characteristic properties of the M protein as isolated by Lancefield and Perlmann from Type 1 streptococci are its antigenic stability with boiling at pH 2, and its sensitivity to the action of trypsin (3). The protein isolated from the phage-associated lysin digest of cell walls also has these properties. Experiments are now in progress to demonstrate that the protein isolated here is antigenic, inducing the formation in rabbits of type-specific precipitins and protective antibodies. The need for elucidating the characteristics of M protein is obvious, since the evidence strongly suggests that it contributes to the virulence of Group A hemolytic streptococci in natural infections of man (28) (29) (30) (31) , and in experimental infections of animals (32) (33) (34) (35) .
SU'MARY
The lysis of cell walls of hemolytic streptococci by a phage-associated lysin has been described. A method is presented for preparing the lysin from Group C streptococcal phage lysates.
Following lysis almost all of the cell wall carbohydrate is recovered in solution. This material has the serological reactivity, physical-chemical properties, and values for nitrogen, rhamnose, and glucosamine similar to those of the carbohydrate isolated from the cell walls by the Streptomyces albus enzyme. Group C carbohydrate isolated by either enzyme inactivates Group C bacteriophage.
The protein liberated by the lysin from Group A Type 6 cell walls gives a type-specific precipitin reaction with homologous rabbit antiserum. Preliminary data are presented on the ammonium sulfate fractionation and the electrophoretic separation of a protein fraction with the serological reactivity of M protein.
